Forty-four cases of myocardial infarction with cardiac rupture, 88 cases of unruptured myocardial infarction, and 88 cases without myocardial infarction were studied retrospectively. The incidence of cardiac rupture in cases with acute myocardial infarction alone was 5.5% while in hearts having both healed and acute myocardial infarction the incidence was 2.3%. 
SUMMARY
Forty-four cases of myocardial infarction with cardiac rupture, 88 cases of unruptured myocardial infarction, and 88 cases without myocardial infarction were studied retrospectively. The incidence of cardiac rupture in cases with acute myocardial infarction alone was 5.5% while in hearts having both healed and acute myocardial infarction the incidence was 2.3%. One instance of cardiac rupture was encountered in a heart having only a healed myocardial infarction with subsequent aneurysmal dilation of the healed infarct. Although females represented only 37% of the population having acute myocardial infarction in this institution, they accounted for 55% of the cases of cardiac rupture. On the average the hearts which ruptured following myocardial infarction were lighter and thinner than in the control group of patients having infarction without rupture. Among the clinical correlates possibly associated with postinfarction rupture the most significant finding in the present study is the presence of postinfarction hypertension. In the group of cases with cardiac rupture this was present in 40% while in the control group not having suffered cardiac rupture the comparable figure was 14%. A history of diabetes was found in 18% of the cases of myocardial infarction not having suffered cardiac rupture. A similar history was found in only 9% of the cases having a postinfarction cardiac rupture. This latter incidence is identical with the frequency of diabetes mellitus in the general autopsy population. There is a suggestion that early and severe atherosclerosis may cause earlier heart disease and when infarction occurs provide some protection against rupture. Of interest among the 44 cases of cardiac rupture, none of the patients had cirrhosis, in striking contrast to the 11% incidence of this condition in our general autopsy population. There has been a long-standing controversy over the possible effect of treatment of 1956 and cited a significantly higher incidence of 11.5%, almost twice the rate encountered in the present study. This earlier report included cases derived from the medical examiner's files. Our exclusion of these cases undoubtedly accounts in some part for our lower frequency. Moreover, we also excluded five cases of cardiac rupture following the use of intracardiac injections during the terminal phase of treatment of this disease. It was felt that such treatment, in some way, might have potentiated or contributed to myocardial damage, and such cases were excluded. Better medical care could have contributed to the lower frequency of myocardial rupture found in this present analysis as compared with the earlier study of Mather et al. Indeed, among the 44 cases of cardiac rupture reported here 28 occurred in the first 5-year period with only 16 in the last 5 years. Griffith, Hegde, and Oblath have also suggested that better medical management reduces the frequency of myocardial infarction,7 but a contrary opinion has been expressed by others.2'
Atherosclerosis
There is general agreement that rupture rarely occurs in a healed myocardial infarction.'1222 When it is encountered, it is usually associated with aneurysmal dilation of the healed infarction as occurred in our single case of rupture in a heart having only an old healed lesion and an aneurysm at the site of the scar.
Myocardial infarction is well known to be predominantly a disease of males. Among the 88 cases of myocardial infarction in group A, 37% occurred in females, the remainder in males. Yet, among the 44 cases with cardiac rupture more than half, 24 (54%), occurred in females. The greater risk of cardiac rupture following myocardial infarction in females has been noted by others.6 18, 19 Among the many attempts to explain this phenomenon perhaps the most credible is that of Zeman and Rodstein.6 They stated, "With a retarded age of onset of coronary artery disease, they lack the protective affects provided by the increased collateral circulation of the myocardial fibrosis and the muscular hypertrophy which develop with long standing coronary artery disease."
It should be noted that, on the average, females suffering cardiac rupture are older than males. In the present study the mean age for males suffering rupture was 67 years while that for females was 73.7 years. While this difference does not have a statistically valid P value (>0.2) it may nonetheless suggest a trend that would be borne out by a larger sample. However, the excess of females in the Circulaion, Volume XLV, June 1972 rupture group as compared with the sex distribution of group A is significant at the level of P < 0.005.
Several other observations are worthy of note. The average heart weight among the patients with myocardial rupture was 404 g. In group A (myocardial infarction without rupture), the average heart weight was 491 g. Furthermore, the average heart weight of group B (not having myocardial infarction) was 376 g. Patients with ruptured myocardial infarctions have an average heart weight comparable to patients without myocardial infarction and this average is approximately 100 g less than those having myocardial infarction without rupture. This observation is of greater interest since hypertension in our studies was more prevalent in patients with cardiac rupture than in those without such a complication. This surprising concurrence, namely a higher incidence of hypertension and a lower incidence of cardiac hypertrophy in patients with ruptured myocardial infarction, is in agreement with the studies reported by others.3' 7' 13 The possibility is raised that patients who do not have cardiac enlargement are at higher risk of rupture following infarction.
Often asked is the question, does the size or location of the infarct materially modify the risk of rupture? The present study would tend to answer such questions negatively. Myocardial rupture was encountered in infarcts ranging in size from 1 cm in greatest diameter to those with massive involvement of almost the entire left ventricle. Indeed massive infarction was more frequent in those who did not sustain a rupture (see table 3 ). In approximately one quarter of the cases the size of the infarct was less than 3 cm in greatest diameter. Moreover, location did not seem to predispose to rupture since the distribution of the infarcts in our cases with rupture corresponded quite closely to that of myocardial infarctions without rupture. One possible difference is to be noted. While the septum was involved in acute infarction in 19% of our cases, only 9% of ruptures occurred in this site. It has been previously noted that the Circulation, Volume XLV, June 1972 septum is relatively spared from rupture in acute infarction. 21 The importance of a history of hypertension in the pathogenesis of cardiac rupture has been noted by many others.3 '4 7,16,19,20 Our data do not indicate any significant difference between the incidence of myocardial rupture following infarction in patients having or not having a previous history of hypertension. In the cardiac rupture group of patients 35% had a history of hypertension, while in the group of patients without rupture the incidence was 30%. Of interest is the observation that hypertension following an acute myocardial infarction was present in 40% of the patients suffering cardiac rupture, while it was present in only 14% of those having infarction who did not suffer a rupture, suggesting a possible causal relationship. Postinfarction hypertension as a predisposition to cardiac rupture has been noted by many others.8 18, 23 However, others do not concur that the persistence of hypertension is an important contribution to postinfarction rupture.6 '9 Most of our patients having persistent postinfarction hypertension were females.
The report by Jetter [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] On the proposition that cirrhotics develop less severe atherosclerosis it is of interest that none of the patients with cardiac rupture in our series had cirrhosis of the liver. In contrast, three (3.3%) of the control group with unruptured myocardial infarction had cirrhosis, and 10 (11%) of the nonmyocardial infarction controls had cirrhosis. There is no statistical significance to these small numbers, but it is of interest however that the patients free of myocardial infarction had a much higher incidence of cirrhosis than the groups with infarction whether ruptured or not. However, it should be noted that our patients with cirrhosis but no myocardial infarction were on the average 5 years younger than those with myocardial infarcts. It could be argued that had they lived longer they would have developed a higher incidence of myocardial infarction. Nonetheless in a hospital having about 11% incidence of cirrhosis in the general autopsy population, the rarity of cirrhosis of the liver in our patients with myocardial infarction is of interest.
